Introduction
Marchiafava-Bignami disease (MBD) is a progressive neurological disease characterized by corpus callosum (CC) demyelination and necrosis and subsequent atrophy. The lesions can spread to the hemispheric white matter. [1] The poor outcome in MBD has been attributed to the extracallosal involvement, however cases with good outcome have also been reported. [2] [3] [4] Genu of the CC is more frequently involved. Necrosis results in cystic lesions, mainly in the genu and splenium. [5] Occasionally other structures such as optic chiasm and tracts, putamen, anterior commisure, cerebellar peduncles and rarely cortical grey matter (laminar necrosis), and 'U' fibres may be involved. [6] The pathogenesis of MBD is unclear; a toxic factor present in cheap red wine has
Abstract
We report two patients with Marchiafava-Bignami disease (MBD). A 38-year-old male with chronic alcohol abuse developed acute onset cerebellar ataxia and altered sensorium. He was diagnosed to have acute form (Type II) of MBD. Magnetic resonance imaging (MRI) showed extensive lesions involving the corpus callosum in its entire extent and also bilateral corona radiata and centrum semiovale. Corpus callosum had heterogeneous signal changes with ring enhancement. Positron emission tomography scan demonstrated reduced cerebral glucose metabolism diffusely over both the cerebral hemispheres. The second patient was 55-year-old male with chronic alcohol intake developed acute onset vomiting followed by behavioral abnormalities and altered sensorium. MRI showed diffuse lesion involving entire corpus callosum with suggestion of necrosis. Both the patients subsequently recovered, the first patient is back to his previous occupation and the second patient could be rehabilitated with some lighter work in his previous work place. Functional brain imaging may help to understand the pathogenesis of acute MBD and possibly the behavioral manifestations.
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Computer tomography scan, Marchiafava-Bignami disease, magnetic resonance imaging, magnetic resonance spectroscopy, positron emission tomography been implicated, the nature of which had not been yet identified. MBD may present in various clinical forms. Clinical features of acute MBD include seizures, impaired consciousness, rapid deterioration and death. The features of subacute MBD include variable degrees of mental confusion, dysarthria, behavioural abnormalities, memory deficits, interhemispheric disconnection states and impaired gait. [6, 7] Chronic MBD is less common and presents as mild dementia which progresses over a period of several years. [7, 8] As the clinical features are nonspecific, computer tomography (CT) and magnetic resonance imaging (MRI) are essential to confirm the diagnosis. In CT brain CC appears hypodense and in the presence of hemorrhagic lesions hyper or isodense. [5, 9] There are only few reports on functional imaging, positron emission tomography (PET) and single photon emission computed tomography (SPECT) in MBD. [10, 11] We report two patients with acute severe form of MBD and the imaging findings on CT, MRI and PET-CT scan. Non-contrast-CT (NCCT) scan brain at admission showed diffuse hypodensity involving the CC in its entire extent, more in the genu. There were patchy hypodensity lesions in the periventricular white matter bilaterally [ Figure 1a ]. Contrast CT (CCT) showed no enhancement. Follow-up CT scan done 15 days later showed hyperdensity lesions in CC and decrease in periventricular hypodensity. MRI done after 13 days of admission showed heterogeneous signal changes in the CC. On T1-weighted images the lesions had a hypointense center with hyperintense periphery involving the CC in its entire extent and also involving bilateral coronal radiata and centrum semiovale. Lesions were hyperintense on T2-weighted and FLAIR sequences [ Figure 1b and c]. Genu of CC showed iso to hypointense areas on T2-weighted images which were iso to hyperintense on T1-weighted images and blooming on gradient echo sequence. Diffusion weighted imaging (DWI) and apparent diffusion coefficient (ADC) map showed restricted diffusion in the CC and bilateral hemispheric white matter and cortex [ Figure 1d ]. On contrast the CC lesions were seen as ring enhancing lesions and there was nodular enhancement in the left frontal lobe white matter [ Figure 1e ]. Fluorodeoxyglucose (FDG) PET-CT scan done 21 days after admission showed reduced cerebral glucose metabolism diffusely over the cerebral hemispheres. This reduction was accentuated in the frontal and parietal association cortices and primary sensorimotor cortices [ Figure 1f ]. Magnetic resonance spectroscopy (MRS) was attempted, but the signal to noise ratio was poor owing to presence of blood in the sub acute phase.
He was started on intravenous thiamine 100 mg per day and also other vitamins. In the next two days patient improved in his sensorium but had visual hallucinations and muttering and irrelevant speech. There was gradual improvement in the sensorium over the next ten days. Neuropsychological testing revealed impaired orientation, attention and comprehension. At discharge, on day fifteen, he was doubly incontinent with no focal deficits. On telephonic interview, on June 19, 2008 , it was reported that patient has joined back his work as casual laborer and is able to do his earlier work of carrying loads on to the trucks. He is self-dependent for activities of daily living. However, he continues to be dull and withdrawn with memory deficits. Further details could not be obtained. Follow-up imaging could not be done as he has refused to have the investigations done.
Case 2
A 55-year-old security guard was evaluated in July 2005. He had history of chronic alcohol abuse since 20 years and daily drinking, almost throughout the day, in the last five years. His food intake was reduced drastically. He had gradual onset bilateral intermittent hand tremor and slowness of all activities in the six months before admission. For one week prior to admission he had binge drinking of country liquor (arrack), and on the seventh day developed repeated vomiting and two days later developed behavioral abnormalities, social disinhibition, excessive irrelevant talk, memory disturbances, perseveration of speech, reduced sleep and refusal of feeds. On the third day he lapsed into altered sensorium. There was no history of seizures or focal deficits. On admission patient was unconscious and had normal papillary reaction, generalized rigidity and bilateral pyramidal signs. Laboratory investigations revealed normal hemogram was normal, liver and renal functions, serum electrolytes. Blood glucose was 70 mg/dl. Lumbar CSF revealed no cells and normal biochemistry. Bacterial and fungal cultures were negative. CSF VDRL was nonreactive. Serum retroviral status was negative. Ethanol level or serum thiamine levels were not estimated. EEG showed diffuse slowing with theta and delta activity.
CT scan of brain done at admission showed diffuse hypodensity involving CC in its entire extent and also subtle frontal subcortical hypodensities [ Figure 2a ]. MRI showed diffuse T2 hyperintensity lesion involving the entire CC with corresponding T1-weighted hypointensity lesion. Center of the T2-weighted hyperintense lesion was markedly hypointense on T1-weighted image. There Nalini, et al.: Marchiafava-Bignami disease was a classic sandwich sign due to central necrosis of the CC and sparing of dorsal and ventral fibers of CC.
[ Figure 2b -e] Two small focal subcortical white matter T2-weighted hyperintensity lesions were noted in left parietal periventricular white matter [ Figure 2c and d]. MRS of the right parietal region showed reduced N-acetylaspartate (NAA) peak at 2.01 ppm. Choline (Ch) was mildly increased with Ch/Cr ratio of 1.62 [ Figure 2f ].
He was treated with intravenous thiamine 100 mg dose per day. On the fifth day of admission patient improved minimally, had eye to eye contact and was [12, 13] This syndrome occurs predominantly in malnourished alcoholics and reported more in men than women drinkers. [14, 15] It has been reported that patients who consume at least 2 litres of red wine for more than 20 years are likely to suffer from MBD. [16] Our patients had harmful use of alcohol for four to five years only and present with acute form of MBD. MBD has been rarely reported in non-alcoholic malnourished patients, thus suggesting that alcohol per se has a causative relation with MBD. [17] MR imaging is the most appropriate investigative modality to evaluate the CNS changes in MBD. The distinctive characteristics of MBD are selective demyelination of CC with or without necrosis. T2 prolongation on MRI is due in part to edema in addition to myelin damage and in acute phase CC is hyperintense. [18] The CC may remain hyperintense when there is permanent damage to the myeline and with complete remyelination the CC signals may return to normal. [18] In both the patients CC was hyperintense on T2-weighted sequences. Necrosis and cyst formation can occur especially in the genu and splenium. [19, 20] Both our patients had necrotic lesions in the CC and in of the patients the lesions demonstrated ring enhancement. Bleeding can occur in the subacute phase, [9, 21] and the hypointensity on T2-weighted images correlates with hemosiderin deposit. [22] This finding was observed in our first patient. Focal hyperintensities have been reported in periventricular white matter which are non-specific and probably represent the extension of damage. [3] Our patients had hyperintensities in the corona radiata and periventricular white matter.
The presenting features in MBD are non-specific and non-diagnostic. The course of the disease may be acute, subacute or chronic and may lead to death within weeks or months. [23] Hemispherical disconnection syndromes may be seen in patients who survive the disease. [2] Both our patients presented with alterations in mental status and had the characteristic CT and MRI features. They both survived the acute phase of the illness. The first patient at two and half months follow-up after discharge has been able to go back to his previous occupation and the second patient could be rehabilitated in a less demanding job in the same work place.
Pappata et al., [10] demonstrated markedly reduced glucose metabolism on PET studies in the frontal and temporo-parieto-occipital association cortices in a patient with alcohol-related MBD. [10] PET-CT study in our first patient demonstrated reduced cerebral glucose metabolism over both the cerebral hemispheres, more so in the frontal and parietal association cortices and primary sensorimotor cortices. In our patient, glucose metabolism was reduced markedly where as MRI showed lesions essentially limited to corpus callosum and white matter. Similar were the observations in the other studies also. [10, 11] These observations may suggest that in MBD perfusion and metabolism defects may affect structures beyond the CC like cerebral hemispheres and the widespread cerebral functional involvement may account for the complex neurologic and cognitive deficits. The cognitive deficits probably may be related to the functional abnormalties of the frontal and parietal lobes. The findings suggest that disconnection of not only commissural fibers but also the extracallosal projection and association fibers involving the cortico-cortical and cortico-subcortical connectivity can cause transneural depression of the cortical metabolism and function. Single photon emission computed tomography performed on a patient with MBD did not demonstrate areas of focal hypoperfusion, however CT scan and MRI showed scattered lesions in the CC and extensive symmetrical lesions in both the centrum semiovale. [11, 24] Serial studies of MRI and MRS in a patient with MBD who had extensive signal abnormalities in the CC at 1, 2, 4, and 11 months showed progressive reduction in signal intensity abnormalities and residual callosal atrophy. MRS showed progressive reduction in the NAA: Cr ratio with partial reduction in the last study and normalization of the choline: Cr ratio, which was initially slightly increased. [25] MRS in our second patient demonstrated reduced NAA/creatine ratio suggestive of neuronal loss secondary to demyelination.
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Till recently the diagnostic confirmation of MBD was at autopsy. However, in the present era the diagnosis of MBD can fairly be established antimartum by MRI imaging in a given clinical setting. [18] Our two patients illustrate that early diagnosis and early institution of appropriate treatment may be associated with reasonable good outcomes.
